Isolation from a shea cake digester of a tannin-tolerant Escherichia coli strain decarboxylating p-hydroxybenzoic and vanillic acids.
A facultatively anaerobic, mesophilic, Gram-negative, non-motile, non-sporulated bacterium, designated strain C2, was isolated from an anaerobic digester fed with shea cake rich in tannins and aromatic compounds and previously inoculated with anaerobic sludge from the pit of a slaughterhouse, after enrichment on tannic acid. The straight rods occurred singly or in pairs. Strain C2 fermented numerous carbohydrates (fructose, galactose, glucose, lactose, mannose, maltose, melibiose, raffinose, rhamnose, ribose, saccharose, sorbitol, trehalose, and xylose) and peptides (Biotrypcase, Casamino acids, and yeast extract), producing acid and gas, and had a G + C content of 51.6 +/- 0.1 mol %. Strain C2 was very closely related to Escherichia coli (= DSM 30083(T)) phylogenetically (similarity of 99%), genotypically (DNA homology of 79%), and phenotypically. The isolate tolerated tannic acid (hydrolyzable tannin) and decarboxylated by non-oxidative decarboxylation only p-hydroxybenzoic and vanillic acids to their corresponding phenol and guaicol, under anaerobic and aerobic conditions without further degradation. Adding glucose increased growth and the rate of conversion. High concentrations of p-hydroxybenzoic acid or vanillic acid inhibited growth, and decarboxylation could not occur completely, suggesting phenol toxicity. In contrast, the type strain of E. coli cannot metabolize p-hydroxybenzoic and vanillic acids, anaerobically or aerobically, with or without glucose added.